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Atrial natriuretic factor and long-term blood pressure control: Inter-
action with renin.angiotensin-aldosterone system. C.A. Gaillard, J.E.
Hall, H.L. Mizelle, J.P. Montani. Department of Physiology and
Biophysics. University Mississippi Medical Center, Jackson, Missis-
sippi, USA, and Department of Internal Medicine, University Hospital
Maastricht, The Netherlands. The aim of this study was to examine the
importance of Na intake and the renin-angiotensin-aldosterone system
(RAAS) in modulating the chronic effects of ANF on renal function and
mean arterial pressure (MAP). After a 5 day control period (C), ANF
was infused iv. at a rate of 10 nglkg/min (ANF 10) for 7 days, followed
by 7 days of 20 ng/kg/min (ANF 20), and 7 days of post-control (PC)
measurements in chronically instrumented, conscious dogs. Measure-
ments of MAP, Na excretion, and glomerular filtration rate (GFR) were
made in dogs maintained on low Na intake (LS, 7 mmol Na/day), in
dogs on high sodium intake (HS, 265 mmol Na/day) in which the RAAS
was suppressed and in adrenalectomized dogs (ADX, 7 mmol Na/day)
given constant replacement of aldosterone and glucocorticoid. Chronic
ANF infusion caused no significant changes in GFR in any of the
groups, although Na excretion increased transiently during the first
days of ANF infusion. The changes in MAP (mm Hg) during chronic
ANF infusion are shown below.
C
5 days
ANF
10
7 days
ANF
20
7 days
PC
7 days
LS(N=7) 87±3 81±2 78±3 85±2
HS(N=6) 85±3 84±4 83±5 84±6
ADX(N=3) 89±2 80±2 77±2 84±2
Values are means SEM of each period. Thus, in normal and adrenal-
ectomized dogs maintained on a low Na intake, chronic infusion of
ANF at physiologically relevant doses caused sustained reductions in
MAP. High Na intake attenuated the chronic hypotensive effect of
ANF. Our data suggest that the long-term effect of ANF is salt-
sensitive. However, decreases in aldosterone do not appear to play a
role in the long-term hypotensive effect of ANF.
Renal deterioration after uninephrectomy in adult fawn-hooded rats.
M.H. de Keijzer, A.P. Provoost, Department Pediatric Surgery, Eras-
mus University Rotterdam, The Netherlands. In rats, loss of one kidney
initially results in a compensatory hyperfiltration, but subsequently
leads to the development of renal failure. As spontaneously hyperten-
sive rats of the fawn-hooded (FH) strain are very susceptible to develop
focal glomerulosclerosis, we investigated the effects of uninephrectomy
upon renal function in adult FH rats, fed standard rat chow. Two
distinct classes can be distinguished: class I animals with mild protein-
uria and class II rats with severe proteinuria. After uninephrectomy
(Nx) we measured renal function (GFR and ERPF), urinary protein
excretion (UV) and systolic blood pressure (SBP) every 6 weeks.
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Sham operated (Sh) rats served as controls. The table summarizes data
(mean SD) before and 24 weeks after operation.
Class N
GFR ERPF
mI/mm per kidney
Pre-operative
cI. I Nx 7 1.42 0.10 2.60 0.10
cI. I Sh 7 1.32 0.10 2.47 0.15
ci. II Nx 8 1.39 0.10 2.38 0.17
cl. LI Sh 8 1.34 0.03 2.34 0.04
24 Weeks p.o.
ci. I Nx 7 1.99 0.17 4.40 0.27
cI. I Sh 7 1.35 0.11 2.62 0.11
cI. II Nx 7 0.41 0.40 1.26 1.25
cI. II Sh 8 1.04 0.47 2.03 0.80
UV
FF mg/24 hr
SBP
mm Hg
Pre-operative
cI. I Nx 7 0.54 0.02 63 28 140 6
cI. I Sh 7 0.54 0.02 68 23 141 14
ci. H Nx 8 0.59 0.03 235 108 159 11
cI. IL Sb 8 0.57 0.01 232 131 155 10
24 Weeks p.o.
ci. I Nx 7 0.45 0.02 170 76 146 6
ci. I Sh 7 0.51 0.02 100 46 147 9
ci. II Nx 7 0.37 0.02 779 118 175 21
ci. II Sh 8 0.48 0.09 335 170 165 23
Both groups of Nx rats showed the initial physiological compensatory
response, leading to a GFR per kidney of about 140% of Sh rats. The
GFR remained stable in class I Nx rats. In contrast, in class H Nx rats
GFR declined rapidly with 0.04 mI/mm per week. This fall was preceded
by heavy proteinuria and a rise in SBP, and within 36 weeks all rats died
due to uremia. The GFR of class II Sh rats also started to decline. The
results indicate that in FH rats with a high initial proteinuria, loss of one
kidney very rapidly leads to end-stage renal failure.
Isolation of human proximal tubular kidney cells. I. van der Biest, E.J.
Nouwen, D. van Bocksiaele, M.E. de Broe, University of Antwerp,
Department Nephrology-Hypertension, Antwerp, Belgium. Proximal
tubular cells are sensitive to injury by a number of pharmaceuticals and
other chemicals. The proximal tubule can be divided on a morpholog-
ical basis into an Si, S2 and S3 segment. Recently we have demon-
strated that the Si and S2 cells can be distinguished from the S3 cells on
the basis of their segment-specific alkaline phosphatase (AP) expres-
sion: kidney AP is present in the Si, S2 and S3 segments, while the
intestinal-type isoenzyme of AP only appears in the S3 segment (Kidney
mt 36:617—625, 1989). In this study, SI, S2 and S3 cells were isolated
from renal cortical tissue on the basis of their expression of kidney AP,
intestinal-type AP and gamma-glutamyl transferase by fluorescence-
activated cell sorting. Different monoclonal antibodies against human
APs were tested for their applicability in flow cytometry using a model
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system consisting of three human cell lines: intestinal-type AP express-
ing Hela-cells, bone AP producing SAOS-2 cells (bone AP is antigeni-
cally quasi-identical to kidney AP), and AP lacking DOc cells. By using
dual-label sorting (FITC and phycoerythrine fluorescent tags), bone AP
and intestinal-type AP positive cells could be separated from the AP
negative cells. Single cell suspensions were prepared from normal
human renal cortical tissue by digestion with collagenase, followed by
sieving on a 20-micron stainless steel sieve and isopycnic centrifugation
on a Percoll gradient. These cell suspensions were used in analytical
FACS experiments to determine the optimal experimental conditions
for the flow cytometric isolation of SI, S2 and S3 proximal tubular cells.
Preliminary data indicate that the number of intestinal-type AP express-
ing cells in the corticomedullary junction varies between 5 and 25% of
the total number of cells. Their average diameter is 11.6 1.5 microns.
Proliferation and extracellular matrix (ECM) formation by rat mesan-
glal cells (MCs) in three-dimensional (3-D) culture. J. Grond, R.B.
Sterzel, M. Coffee, M. Kashgarian, Department of Pathology, Univer-
sity of Groningen, The Netherlands, Department of Medicine-Nephrol-
ogy, University of Erlangen-Nürnberg, Federal Republic of Germany,
and Department of Pathology, Yale University School of Medicine,
New Haven, Connecticut, USA. In the present study MC proliferation
and ECM formation were studied in a 3-D culture environment, since
tissue-specific functions have been shown to decline as the native
cellular configuration is altered by spreading in two-dimensional (2-D)
culture. In long-term culture (>6 weeks) MCs form "hillocks", nodular
protrusions of cells, and ECM resembling the sclerotic mesangial
changes in focal glomerulosclerosis (FGS) and diabetic nephropathy.
Proliferative activity of central 3-D oriented MCs in hillocks was found
to be down-regulated in comparison to 2-D MCs on the hillock surface
(bromodeoxyuridine labeling indexes 4 1% and 39 9%, respec-
tively, P < 0.01, after 24 hours in growth medium with 10% fetal calf
serum following 4 days of serum starvation). Immunocytochemical
study showed abundant production of ECM by 3-D MCs in hillocks
with deposition of fibronectin (FN), laminin, thrombospondin (TSP),
and collagen (C) I, III, and IV. Since unfavorable gradients for oxygen
and nutrients or cellular senescence cannot be entirely excluded in the
hillock model, the impact of 3-D cellular organization and specific ECM
components on proliferation and ECM formation were further studied
by short-term culture of MCs within ECM gels containing C I exclu-
sively or within Matrigel (basement membrane ECM lacking C I and
III). MCs in both gel types showed down-regulation of proliferation
when compared to 2-D spreaded MCs on these substrata (labeling
indexes 3-D MCs vs. 2-D MCs on C I gel 13 8% and 54 17%,
respectively, P < 0.05, after 24 hr in growth medium). Culture of MCs
within C I gel induced abundant ECM production with preferential
deposition of C III, FN, and TSP. In conclusion, culture of MCs a 3-D
environment down-regulates proliferation. This may be one reason for
the low proliferative activity of MCs in vivo. Moreover, 3-D organiza-
tion of MCs induces a state of high biosynthetic activity. Our data make
it tempting to speculate that in chronic glomerular disease in vivo the
secretion of C I by MCs in response to inflammatory or mechanical
injury may further stimulate in an autocrine fashion the local mesangial
production of C III, FN, and TSP, interstitial ECM components which
are abundantly deposited in FGS in rat and human chronic renal
disease.
Dynamics of protein metabolism in rats with and without renal
insufficiency. R.F. Kornelisse, E.D. Wolff, M.H. de Kez)zer, J. Nauta,
Department of Pediatric Surgery and Nephrology, Erasmus University,
Rotterdam, The Netherlands. Growth retardation remains a major
problem in children with CRF. While protein restriction is frequently
prescribed, the knowledge about the dynamics of protein metabolism in
uremia is limited. We evaluated the effect of two isocaloric diets, a low
(LP, 12%) vs. a high protein (HP, 36%) diet upon the protein metabo-
lism in adult WAG rats (12 wks of age). Using isotopically labeled ('5N)
glycine, the nitrogen flux (NF) can be determined. The NF is defined as
the rate at which amino-nitrogen leaves or enters the metabolic pool. In
formula: NF = intake (I) + catabolism (C) = synthesis (S) + excretion(E). Renal failure (RF) was induced by ablation of 75% of the renal
tissue. Sham (Sh) operated rats served as controls. Three weeks
post-operatively a mini-osmotic pump was positioned intraperitonealty
giving '5N-glycine at a constant rate (d). At equilibrium the enrichment
(APE) defined as the ratio 15N/'4N of urea, is determined. The NF
equals 100 d/APE. We calculated 1, NF and C (expressed per kg/day)
and measured renal function (GFR). The results are summarized in the
table.
Group N Diet
I
gN
Energy
kcal
NF C
gN
GFR
mI/mm
Sh 5 LP 0.88 172 2.52 1.63 1.80
RF 4 LP 0.96 187 2.54 1.57 0.32
Sh 3 HP 2.54 173 2.79 0.25 2.4!
RF 6 HP 2.66 181 3.49 0.84 0.73
Within the dietary groups no significant differences were observed
between the nitrogen and the caloric intake. We assume that C and S
are the same in adult organisms. The rats on a LP diet have a markedly
higher protein catabolism than rats fed a HP diet. When a low protein
diet is prescribed, a relatively high proportion of the caloric intake will
be needed for the higher synthesis in order to compensate for the higher
rate of catabolism. Children on a low protein diet might need a higher
caloric intake than is recommended in literature.
Comparative molecular modeling of human pepsinogens: An attempt to
explain its high sieving through the glomerular basement membrane.
R.A. Bank, RB. Russell, R.W. ten Kate, M.N.G. James, Institute of
Human Genetics, Department of internal Medicine, Free University
Hospital, Amsterdam, The Netherlands, and Medical Research Coun-
cil of Canada, Department of Biochemistry, University of Alberta,
Edmonton, Canada. The asparatic proteinases pepsinogen A (PGA)
and pepsinogen C (POC) are low-molecular-weight proteins synthesized
by the human gastric mucosa. Pepsinogens are among others present in
the circulation. Both pepsinogens are almost freely filtered through the
glomerular basement membrane in spite of a molecular weight of
approximately 40,000 dalton and a net negative molecular charge. This
unexpectedly high glomerular sieving prompted us to investigate the
molecular structure by comparative molecular modeling with porcine
pepsinogen A as a template. PGA and PGC proved to be compact
globular proteins. In terms of general topology of the secondary
structures and the package of the chains, no remarkable features were
present. The only remarkable feature was clustering of the lysyl- and
arginyl residues, resulting in a strongly positive strip on the surface of
the molecule. Our data suggest that distribution of charge over the
surface of macromolecules might be a major determinant for sieving
through the GBM and challenge the applicability of the currently
accepted models of glomerular sieving to the glomerular sieving of
proteins.
Detrimental effect of acute renal failure on the survival of renal
allografts: Influence of total ischemia and anastomosis time. J. Merkus,
A.J. Hoitsma, R.A.P. Koene, Division of Nephrology, University
Hospital, Nymegen, The Netherlands. The influence of acute renal
failure (ARF) on graft survival in cadaveric kidney transplantations
remains a matter of debate. Recently, the incidence of ARF has
decreased significantly after the introduction of mannitol infusion and
moderate hydration of the recipient. Even in cyclosporine (CS)-treated
patients the percentage of ARF decreased with this regimen to 28%. To
study whether there was an effect of ARF on survival data in this group
with lower incidence of ARF, we retrospectively analyzed 265 consec-
utive cadaveric transplantation patients. All patients had been treated
with CS. All donor kidneys were perfused with Eurocollins. One year
graft survival was 66% in patients with ARF (N = 73) compared to 91%
in patients without ARF (N = 192; P < 0.001). The same holds true for
the patient survival (at one year 79% in patients with ARF vs. 95% in
patients without ARF; P < 0.001). A search for factors associated with
the occurrence of ARF demonstrated that total ischemia time was
significantly longer in patients with ARF (35.2 6.6 vs. 32.0 7.0hr in
patients without ARF; P < 0.001). Also the anastomosis time was
slightly, but significantly longer in patients with ARF (38.8 11.7
minutes vs. 34.9 8.9minutes in patients without ARF; P < 0.01). The
presence of HLA-antibodies (>50% at the moment of transplantation)
or a history of a previous transplantation had no influence on the
occurrence of ARF. These relationships suggest that a shorter total
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ischemia time and anastomosis time will decrease the incidence of ARF
and consequently improve graft and patient survival.
T cell receptors and ICAM-1 expression in renal atlografts dunng acute
rejection. W. Moolenaar, J.A. Bruzjn, E. Schrarna, S. Ferrone, M.R.
Daha, Ph.J. Hoedemaeker, L.A. van Es, F.J. van der Woude, Depart-
ments of Nephrology and Pathology, University Hospital Leiden,
Leiden, The Netherlands andDepartment ofMicrobiology and Immu-
nology, New York Medical College, Valhalla, New York, USA. The
choice of treatment and thereby the chances of survival of renal grafts
and their recipients is, to a great extend, determined by the reliability of
the diagnosis of acute rejection. This choice is usually based on a
combination of clinical and histological findings. In order to character-
ize the most discriminating features of rejection we retrospectively
studied 62 biopsies taken from 38 kidney grafts, for 15 histological and
10 immunohistological parameters thought to be involved in the process
of acute rejection. After doing this the results were grouped in three
categories depending on the clinical diagnosis at the time they were
performed: I.) acute rejection (N 43), 2.) other causes of dysfunction(N = 10), and 3.) stable function (N = 9). Signs of acute rejection
appeared to be diffuse interstitial infiltrate, tubular basement membrane
damage, monocyte infiltration and congestion of the peritubular capil-
laries. Furthermore the presence of T cell receptor subunits alfa-beta
(TcR2) and gamma-delta (TcRI) on infiltrating CD3 positive lympho-
cytes and tubular expression of the intercellular adhesion molecule 1
(ICAM-l) were present significantly more often in the biopsies per-
formed at the moment of clinically diagnosed acute rejection. ICAM-I
expression on proximal tubular cells correlated better with the presence
of acute rejection than the expression of HLA-DR. We conclude that
the presence of CD3 positive lymphocytes expressing either TcR1 or
TcR2 and/or the enhanced expression of ICAM- 1 on tubular cells in
biopsies of renal allografts are important indicators of acute rejection.
Related action of atrial natriuretic peptide (ANP) and of vasodilator
theophylline (1) in human kidney. J.J. Beutler, J.A. Bijisma, H.A.
Koomans, Department of Nephrology, Utrecht State University, The
Netherlands. Xanthine derivatives such as theophylline (T) cause
natriuresis together with renal vasodilation and increased GFR. De-
creased tubuloglomerular feedback (TGF) has been suggested. Since
similar effects have been described for ANP, we studied whether the
renal actions of these substances are comparable, and whether T
enhances the natriuretic effect of ANP. In 7 healthy subjects we studied
the effects of 3-hour infusion of 0.01 j.tg/kg/min ANP and of an
equinatriuretic dose of T (1.2 mg/kg/mm). In a third study under
clearance conditions and maximal water diuresis the ANP infusion was
superimposedon chronic T administration (3 days oral T) and low dose
maintenance infusion of T.
Baseline T Baseline ANP
GFRmI/min 101 5 115 5 106 5 111 4
RPF mI/mm 532 21 549 28 560 32 484 28
FF % 19.0 0.5 20.8 .9 19.2 1.0 23.3 1.3
UNaV pnol/ 72 20 233 39 77 14 216 36
mm
FELl % 29.7 1.7 34.8 2.0 32.0 1.6 34.0 3.1
Uosm mmol/ 53 4 66 4 52 2 61 I
liter
The effects of T and ANP were remarkably similar. Both increased
filtration fraction (FF), fractional lithium clearance (FELt) and minimal
urine osmolality (Uosm). A difference was that only ANP decreased
renal plasma flow (ERPF), and that the rise in FEL, was less than after
T. Only ANP increased plasma and urine cGMP. Neither substance
changed cAMP. Pretreatment with T orally did not change the natri-
uretic effect of ANP (data not shown). Conclusion: The mechanisms
through which ANP and T act on the kidney may well be related and
may use a common pathway since their effects are not amplified.
Relation between sodium-lithium countertransport and familial dia-
betic nephropathy. M.J,A Bergman, L.D. Elving, J.F.M. Wetzels, E. de
Nobel, J.H.M. Berden, Department of Medicine, Divisions of General
InternalMedicine andNephrology, University Hospital Nzjmegen, The
Netherlands. Of all patients with insulin dependent diabetes, about 30%
develop diabetic nephropathy (DNP). It is assumed that there is a
genetic predisposition for DNP since there is an increased incidence of
DNP in diabetic sibs of patients with DNP. Furthermore, an association
with familial essential hypertension has been suggested. In this study
we examined the sodium-lithium countertransport (NaLiCT), which is
considered to be a marker of essential hypertension, in diabetic patients
with and without DNP and in their diabetic sibs. DNP was defined as
albumin excretion rate >20 tg/min. A minimal duration of diabetes of
>15 yrs was required. Probands were 6 patients with DNP and 8
patients without DNP. They had 6 and 9 sibs, respectively. Four sibs of
the probands with DNP also had DNP. Of the probands without DNP
only I sib had DNP (NS; Fisher exact test). NaLiCT correlated
significantly between probands and sibs (R = 0.63; P < 0.02). Three
clusters of patients were formed. Group 1, concordant for DNP, group
2 concordant for absence of DNP, group 3 discordant for DNP (Table).
DNP N
Duration
DM
yrs
Age at
onset
NaLiCT
smol/liter
cells/hr
Group I +/+ 8 24
(15—35)
a
(2—19)
265
(217—338)
Group 2 —I-- 15 26
(18-44)
20
(4-33)
305
(189—442)
Group 3 —/+ 6 28
(17—39)
14
(3—30)
447
(310—649)
(Values: median (range); P < 0.02)
NaLiCT was not significantly different between group 1 and 2 (Kruskal
Wallis). Group 1 and 3 taken together did not differ significantly from
group 2. Neither was there a significant difference in NaLiCT between
patients with DNP and without DNP. In conclusion, there seems to be
a trend to familial clustering of diabetic nephropathy, but numbers are
to small to confirm this trend. Sodium-lithium countertransport cannot
be used as a marker for diabetic nephropathy.
Demonstration of glomerular ADP/ATPase in the glomerular filtration
barrier of the human kidney. W. W. Bakker, K. Poelstra, J.F. W. Baller,
M.J. Hardonk, Department of Pathology, University of Groningen,
Groningen, The Netherlands. Recently it has been shown by cytochem-
ical methods that nucleoside phosphatases, that is, ADPase and AT-
Pase activity, is present in the glomerular filtration barrier of the rat
kidney. Reaction product is detected along the plasma membranes of
endothelial and epithelial cells throughout the glomerular basement
membrane (GBM). However, for unknown reasons histochemical ADP/
ATPase staining of human kidney gave inconsistent results. Therefore,
we now used immunohistological methods to investigate enzyme activ-
ity in human kidneys and raised antibodies (in rabbits) to a purified
ADP/ATPase preparation (mean activity ADPase: 375 U/mg protein;
ATPase 300 U/mg protein) according to standard methods. IgG frac-
tions of these antibodies are referred to as anti-A. Cryostat sections
from rat and normal human kidney were incubated with anti-A and
FITC conjugated goat-anti-rabbit IgG, or stained using conventional
enzyme histochemistry. The results show a linear staining pattern along
the capillary walls of glomeruli from human as well as from rat kidney.
In contrast to human kidney, rat tubular brush borders showed a
staining pattern similar to the enzyme histochemical staining. Inhibition
studies using 25; 12.5 or 2.5 mmol ATP or ADP showed a dose-
dependent inhibition of the glomerular fluorescent staining pattern upon
human or rat kidney sections, whereas ITP and UDP did not inhibit.
From these data it is concluded that ADP/ATPase is present in the
glomerular filtration barrier of the human kidney. Whether the obser-
vation that these enzymes are only immunohistochemically and not
enzyme histochemically detectable in the human glomerulus relates to
their inactive form remains to be determined.
Dysfunction of NADPH-oxidase activity in chronic renal failure. R.
Vanholder, M.A. Waterloos, N. Van Landschoot, S. Ringoir, Nephrol-
ogy Department, University Hospital, Ghent, Belgium. Phagocyte
dysfunction plays a role in the immune deficiency of uremia. In this
study, phagocyte '4CO2-production from glucose 1-C'4 in circulating
blood was measured; this parameter is an index of glycolytic energy
362 Abstracts
delivery by the hexose monophosphate shunt to NADPH-oxidase in the
production of oxygen free radicals. This system was challenged in vitro
by the addition of standard quantities of the particles latex (L), zymosan
(Z) or staphylococcus aureus (S), or with phorbolmyristic acid (PMA),
a soluble stimulus of protein kinase C directly activating NADPH-
oxidase. Outpatients with serum creatinine (Scr) < 2.0 mgldl (C), Sr <
6 mg/dl or > 6 mg/dl and patients on hemodialysis (HD; pre-dialysis
samples) were evaluated. In the non-dialyzed patients, no change in
CO2 production was found, untit a Sr> 6 mg/dl was observed. In HD
patients a 50% decrease in activity vs. C was observed for each
stimulus: L, 154 7 vs. 78 8; Z, 339 15 vs. 172 13; S, 262 7
vs. 124 16; PMA, 305 10 vs. 195 8 DPM/l03 phag. (P <0.01 each
time). This decline in metabolic activity was not associated to a direct
change in particle phagocytosis as evaluated by phase contrast light
microscopy; correlation-regression analysis between activity after
PMA, and after stimulation by L and Z particles was highly significant
N = 18, r = 0.79 and 0.90, P < 0.001). Our data indicate a profound
metabolic dysfunction of phagocytes in uremic patients, that is not
directly related to a disturbance in particle ingestion, but rather to a
deficiency of the metabolic axis consisting of the hexose-monophos-
phate shunt, NADPH-oxidase, and protein kinase C, as suggested by
the parallelism between particle and PMA related activation.
Disturbances of pyrimidine metabolism in young children with chronic
renal failure. P. Gerrits, L. Monnens, R. de Abreu, C. Schroder, F.
Trjbels, F. Gabreëls, Department of Pediatrics, University of Nif-
megen, The Netherlands. Chronic renal failure in infancy can be
associated with compromised cognitive development. This delay in
development remains as yet unexplained. For this reason we started a
study for the contents of purines and pyrimidines in the cerebrospinal
fluid (CSF) of children with chronic renal failure. From eight children
with chronic renal failure, aged 2 to 26 months, plasma and CSF were
taken for determining the contents of purines and pyrimidines. Three of
these patients were treated by CAPD a few months later. In these three
patients samples of plasma and CSF were collected a second time after
more than 6 weeks of therapy. In all children a marked increase of
pseudouridine was found in CSF with values even beyond 30 mol/liter
(normal <0.02 mol/liter). Plasma showed moderate increased values
up to twice the upper limit of normal (normal <25 tmol/liter). In all
children we found also a marked increase of cytidine with values up to
14.7 tmol/liter (normal <1.07 emol/liter). Plasma showed normal to
slightly elevated values for cytidine. There was no change in the marked
increase of pseudouridine and cytidine in CSF in three patients after 6
weeks of CAPD. These observations point to a new biochemical
disturbance of the central nervous system. These disturbances may
contribute to the impaired cognitive development. If this is true, CAPD
treatment will not influence this cognitive development.
No age-dependency of glucose resorption and lymphatic absorption in
children, treated with CAPD. C.H. Schröder, J.A.M. van Dreumel,
R.E. Reddingius, M.C.J. W. deJong, L.A.H. Monnens, Department of
Pediatrics, St. Radboud Hospital, University of Nijmegen, The Neth-
erlands. Peritoneal ultrafiltration is reported to be lower in young
children (<3 years). All data presently obtained relate to small groups
of stable CAPD patients, regardless the duration of treatment. In the
present study 16 children (mean age 5.7 years; range 0.5 to 12.9 years)
were investigated during the first month of CAPD. After infusion of the
standard volume of fluid (40 mt/kg body weight, Dianeal) dialysate
samples were drawn after 0.5, 1, 2, 3,4 and 6 hours and serum samples
at the beginning and the end of the test. Resorption of glucose, as well
as elimination of urea and creatinine were high when compared to adult
standard references. Age-dependency during childhood was, however,
not established. Lymphatic absorption was calculated in 15 stable
CAPD patients (mean age 5.1 years; range 0.5 to 12.5) after a mean
duration of treatment of 11 months. Studies were performed as de-
scribed above, using albumin as a volume marker. No age-dependent
differences were found. Comparison with reported values for adult
patients (after a 4 hr dwell period) gave similar results. Conclusion: I.)
Resorption of glucose in children is higher than in adults; no age-
dependency is observed in children below 16 years of age at the start of
treatment. 2.) Lymphatic absorption in children is not higher than in
adults.
Isoenzymes of alkaline phosphatase (AP) in dialyzed patients. V.0. van
Hoof, F. Nobels, P. Arnouts, M. van Mullem, G.A. Verpooten, M.E.
de Broe, University of An twerp, Department Nephrology-Hyperten-
sion, Antwerp, Belgium. Dialysis patients show elevated serum AP-
levels due to liver and bone disease related to their clinical condition.
Recently we described (Clin Chem 34:1857, 1988) a sensitive reproduc-
ible electroforetic system separating bone, liver, high molecular weight
(high MW) AP and intestinal AP, related to respectively bone, liver
disease, inter-extrahepatic cholestasis and cirrhosis. Liver tests and AP
isoenzymes were determined monthly; serum aluminium, parathyroid
hormone (PTH) and ferritin every 3 months in 47 dialysis patients
during one year. Only 6 patients (13%) consistently had a normal AP
isoenzyme pattern. An elevated bone fraction was seen in 7 patients
(15%). In 21 patients (45%) we found a bone AP activity below the
reference value. An elevated liver fraction was detected in 10 patients
(21%), 7 of whom also had a concomitant rise of the high MW fraction.
In 6 samples an isolated rise of the high MW AP was seen, A high
intestinal AP activity was seen in 19 patients (40%), 9 of whom also had
a rise of an additional intestinal AP. An immunoglobulin-bound AP
complex was found in 3 patients (6%). Positive correlations were found
between PTH and the bone fractions (r = 0.82; P < 0.001) and between
the serum ferritin levels and the presence of increased intestinal AP
levels (r = 0.41; P <0.01). No correlation was seen between the serum
aluminium and the bone AP activity. No correlation was found between
transaminase levels in serum and the liver and high MW AP. Elevated
bone AP activity was found in patients suffering from secondary
hyperparathyroidism. The cases with low bone AP remain unexplained.
Elevated liver and HMW AP fractions were mainly seen in patients with
transfusion-induced hemochromatosis or patients with hepatitis B in-
fection. Increased presence of intestinal AP suggests decreased hepatic
uptake of this asialoglycoprotein. The determination of the isoenzyme
pattern of AP is a non-invasive, simple, reproducible technique, useful
for the monitoring of some important clinical syndromes, observed in
dialysis patients.
Is improvement in the retention rate by preventing peritonitis-induced
drop-outs in peritoneal dialysis (PD) possible? C.W.H. de Fijter, P.L.
Oe, P.M. ter Wee, J. van der Meulen, A.J.M. Donker, Free University
Hospital, Amsterdam, The Netherlands. The first years following the
introduction of CAPD in our renal unit were characterized by a high
drop-out rate: after 5 years only 33% of the patients trained were
actually treated with CAPD. As infectious complications were the
major impediments to the growth of PD, modifications of CAPD
reported to be accompanied with lower peritonitis rates, that is,
CAPD-Y and CCPD, were introduced. Retrospectively, we compared
drop-out rate from standard CAPD (introduced in 1982) with that from
its modifications (introduced in 1987). Standard CAPD in 56 patients,
aged 53 15.7 years and treated for 14 10.1 months, revealed a
drop-out rate of 66% (37/56). Reasons for termination of CAPD were
peritonitis 45.9%, pleural effusion 5.4%, CAPD not feasible 5.4%,
transplantation 16.2% and death 27%. CAPD-Y and CCPD in 60
patients, aged 52 13.4 years and treated for 15 8.7 months were
accompanied by a drop-out rate of 23.3% (14/60). Reasons for drop-out:
pleural effusion 7.2%, PD not feasible 21.4%, transplantation 50% and
death 21.4%. Remarkable was the highly significant difference in
peritonitis rate: once every 6, 12 and 22 patient months in standard
CAPD, CAPD-Y and CCPD, respectively. Thus, modifications of the
standard CAPD reduced drop-out rate 2.8-fold, mainly by lowering
peritonitis incidence.
A polymeric IgA anti-OKT3 antibody response leads to rapid clearance
of injected OKT3 monoclonal antibody from the circulation in renal
transplant recipients. J.A. Blankenberg, F.J. van der Woude, E.
Schrama, J. Rischen-Vos, L.A. van Es, M.R. Daha, Department of
Nephrology, University Hospital Leiden, Leiden, The Netherlands. In
a previous study in patients receiving rabbit anti human thymocyte
globulin we noted that a large number of patients with renal transplants
produced IgA class antibodies against rabbit IgG next to lgG and 1gM
anti-rabbit IgG. In the present study we have analyzed the IgG, 1gM and
IgA responses against OKT3 and against whole mouse IgG in a group of
patients receiving OKT3. Eight patients who received a first cadaveric
renal graft received 5 mg OKT3 from day 1 to day 14 postoperatively.
Simultaneously azathioprine and predisone were administered as main-
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tenance immunosuppressive therapy. In the sera of all patients sequen-
tial measurements of mouse LgG, anti mouse LgG and anti-idiotypic
class-specific antibodies were performed. In the present study we
discovered a distinct reaction of IgA anti-OKT3 in 3 out of 8 patients
who were prophylactically treated with OKT3. Two of these patients
produced only IgA anti-OKT3 antibodies, whereas the third patient also
produced a distinct IgG and 1gM response against OKT3. In all three
patients the levels of serum OKT3 dropped to very low values as soon
as the anti-OKT3 antibodies could be detected. Until recently, IgG
antibodies were held responsible for the neutralization of the effect of
OKT3, whereas the presence of 1gM antibodies did not significantly
change the efficacy of OKT3 treatment. The present study indicates that
OKT3 levels dropped while only IgA anti-OKT3 could be detected in
the circulation.
Comparison of cyclosporine blood levels during use of cyclosporine as
an oral solution or in capsules. L.B. Hilbrands, A.J. Hoitsma, R.A.P.
Koene, Division of Nephrology, University Hospital, Nijmegen, The
Netherlands. Cyclosporin A (CsA) traditionally has been administered
as an oral solution, The oily taste of the solution requires mixing it with
some beverage. Moreover, for patients with visual impairment exact
dosing is difficult. CsA capsules, which are much easier to handle, were
recently introduced to meet these objections of the oral solution. In this
study the pharmacokinetics of the oral solution and capsules were
investigated in a group of nine renal transplant patients. Pharmacoki-
netic profiles were obtained in the first three weeks after transplantation
when the patients received one of the both oral CsA preparations b.i.d.
Venous blood samples were collected immediately before and 0.5, 1,
1.5, 2, 3,4, 8, and 12 hours after ingestion of a mean morning dose of
5.8 mg/kg. After the first assessment a cross-over was made to the
alternative application form. Three or four days later a second pharma-
cokinetic study was done. The CsA concentrations in the whole blood
samples were determined using the Sandoz monoclonal RIA kit. The
mean trough level after at least three days use of the CsA solution was
266 103 ng/ml compared to 332 136 ng/ml for the CsA capsules
(NS). Comparison of the maximum concentratton after administration
of oral solution or capsules (1452 385 vs. 1461 902 ng/ml), the time
to reach the maximal concentration (1.8 0.8vs. 2.5 1.3 hr) and the
area L.nder the blood concentration versus time curve for 0 to 12 hours
(8002 2109 vs. 8046 3631 ng x hr/mi) showed no significant
differences. Our findings thus suggest a similar bioavailability of cyclos-
porine administered as oral solution or in capsules in the early post-
transplant period. The easier handling of the capsules favors their use as
it might contribute to a better compliance.
Increased mortality and morbidity in patients with diabetes mellitus
after renal transplantation. J. Rischen-Vos, F.J. van der Woude, AM.
Tegzess, A.H. Zwinderman, L.A. van Es, Nephrology Department,
University Hospital Leiden and Groningen and the Department of
Biostatistics, Leiden, The Netherlands. Nowadays, diabetic patients
are readily accepted as a candidate for kidney transplantation. How-
ever, kidney transplantation in diabetic patients has been reported to be
associated with a higher morbidity and mortality pen- and post-
operative and with a less favorable prognosis for patient and graft
survival. We studied 36 diabetic insulin-dependent patients, who re-
ceived a renal allograft between 1976 and 1989, and 36 non-diabetic
patients, matched for age, sex, time of transplantation, immunosup-
pression and donor source. Pretransplantation, diabetic patients were
found to have significantly more hypertension (72 vs. 4 1%), coronary
artery disease (16.6 vs. 0%) and peripheral vascular disease (PVD, 19.4
vs. 0%). Less diabetic patients had been on dialysis (69.4 vs. 97.2%).
Graft survival rates after 60 and 90 months, corrected for mortality,
were 69% and 62% in the control group and 62% and 31% in the diabetic
group, respectively. These differences were not statistically significant.
Without correction for mortality, the same graft survival percentages in
the control group were 69% and 62% versus 41% and 20% in the
diabetic group (P = 0.0186). Patient survival was better in the control
group (78 vs. 28%) after 105 months, (P = 0.0004). There were no
statistically significant differences in the causes of death. There were no
statistically significant differences in renal function, measured by cre-
atinine clearances or the incidence of proteinuria in functioning grafts
after one year follow-up. Diabetic patients had significantly more
cerebrovascular accidents (22.8 vs. 2.7%), PVD (30.5 vs. 2.7%) and
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number of infections (mean number 1.9 vs. 1.2). Retransplantation
happened in each group at the same rate with no apparent differences in
success rate. We conclude that the long-term outlook for diabetic
patients after renal transplantation is still significantly worse than for
non-diabetics. Especially, the higher mortality, cardiovascular compli-
cations and graft failure underlines the necessity for further studies to
improve the prospects of transpla,tation for diabetic patients.
Lesions of Bowman's capsule in membranous nephropathy. B. Van
Damme, R. Tardanico, Y. Vanrenterghem, V. Desmet, Department of
Pathology and Nephrology, Universitaire Ziekenhuizen Leuven,
Katholieke Universiteit Leuven, Belgium. All biopsies (N = 193) with
the diagnosis of membranous nephropathy, between 1965 and 1988
were analyzed semiquantitatively. Although adhesions are not de-
scribed as a typical feature of membranous nephropathy, they were
found in 54% of the cases. The frequency of adhesions was dependent
on the number of glomeruli in the biopsy, and on the number of sections
examined. In 32% typical focal and segmental sclerosis and hyalinosis
was found. A novel lesion 'the protein crescent', consisting of a rim of
protein material, containing 1gM, Clq and C3, between the parietal
epithelium and Bowman's capsule was found in 25% of the biopsies.
These protein crescents, when studied in serial sections always had
contact with an adhesion between the glomerular tuft and Bowman's
capsule. A leak of plasma at the site of the adhesion is considered to be
the origin of the protein crescent. In 12% also capsular drops (typically
described in diabetes) were seen, sometimes in continuity with protein
crescents. It is hypothesized that capsular drops are the final inspissa-
tion of the protein crescent. This type of lesions is not confined to the
membranous nephropathy, but is also seen in other nephropathies with
severe proteinuria. Clinicopathological analysis of 63 cases with a
potential follow-up of at least 5 years showed that the presence of any
of the capsular lesions was not associated with clinical differences (age,
sex, presence of nephrotic syndrome, levels of proteinuria, serum
creatinine or creatinine clearance) at the moment of the biopsy. They
were however associated with a significantly lower incidence of remis-
sion (8/28 vs. 21/35, P = 0.001), a higher serum creatinine and a higher
proteinuria at the last follow-up.
Intestinal alkaline phosphatase (lAP) in mercury exposed workers,
analgesic abusers and their controls. G.D. Nuyts, G.F. Verpooten, E.J.
Nouwen, M.F. Hoylaerts, M.E. de Broe, University of Antwerv,
Department Nephrology-Hypertension, Antwerp, Belgium. We could
demonstrate, using our monoclonal antibodies that LAP is a specific
marker for the brush border of the S3 segment of the proximal tubule.
This segment is the predilected target for mercury chloride toxicity,
while the more proximal segments (S2-Sl) are involved at higher doses.
In contrast, the toxic effects of analgesic abuse are primarily situated in
the more deeper parts of the nephron. We determined lAP, N-acetyl
glucosaminidase (NAG), a lysosomal enzyme present in the renal
tubular cells, and urinary creatinine in mercury exposed workers (HG),
analgesic abusers (AN) and their age, sex and lifestyle matched controls
(HGC0n and ANCon). Mann-Whitney-U test was used to compare
means ap < 0.01; bp < 0.001).
HGCon HG ANCon AN
N 22 22 120 101
lAP U/cr 0.56 0.47 0,94 0.86 1.02 0.80 1.35 1.62
NAG 1.68 1.05 2.11 1.49 2.01 1.66 2.81 2.61
U/cr
U-Crmg/ 218.2 105.4 200.9 86.3 125,2 72.4 114.2 80.7
liter
HgU g/ 1.47 1,51b 10.23 7.09 — —
cr
LAP levels in the HG cohort are increased compared to their controls
while NAG levels are not. The latter finding conflicts with findings in
higher exposed mercury workers but is in agreement with the patho-
logic findings in mercury toxicity, indicating that only higher doses
involve the more proximal segments (S2-Sl). Increase in lAP levels at
this low level of exposure combined with no difference in NAG levels,
suggests that LAP is a more sensitive marker of tubular alterations than
NAG in mercury exposed workers, The inability to find differences in
364 Abstracts
lAP and NAG levels between AN and ANC are in accordance with the
absence of proximal tubular alterations in analgesic abuse.
Insulin infusion causes no sodium retention if fall in plasma potassium
is prevented. C. Friedberg, H.A. Koomans, J.A. Bjjlsma and E.J.
Dorhout Mees, Department of Nephrology, Utrecht Slate University,
The Netherlands, Sodium (Na) retention after insulin (INS) is attributed
to a direct action of INS on tubule reabsorption. However, INS also
causes hypokalemia. Since hyperkalemia causes Na excretion (Kidney
mt 34:697—703, 1988), Na retention by INS may also be mediated
indirectly. We studied the effect of INS (I pJU/kg/min during 3 hr,
normoglycemic clamp) on Na, potassium (K) and lithium (Li) excretion
in 6 water-loaded males. Each subject underwent 3 clearance (C)
studies: one time control, and two INS infusion studies, during one of
which K was infused to clamp plasma K (INS + K). Of each study basal
and test data are given:
Control INS-K INS+K
UNaV Basal
Testa
188 18
202 23
180 28
113 22b
210 39
212 47
UKV Basal
Testa
70 8
53 6
57 4
20
59 10
59 18
pK +0.1 0.2
a Test = final 30 mm period b P < 0.01
INS reduced Na and K excretion (UNaV and UKV, mo1/min) but not
when the fall in plasma K ( pK, mmol/liter) was prevented by
simultaneous K infusion. INS increased "diluting segment" reabsorp-
tion, but, paradoxically, also CL,. K infusion prevented the distal effect
of INS, but not the increase in CLI. We conclude that the Na and K
retention seen after INS is not due to a direct effect, but to an indirect
effect. It occurs in the diluting segment, and is mediated by the fall in
plasma K. In addition, INS may decrease reabsorption in the proximal
tubules, an effect not mediated by plasma K.
Increased prevalence of IgG4-subclass in anti-neutrophil cytoplasmic
antibodies (ANCA): A pathogenetic clue? E. Brouwer, J.W. Cohen
Tervaert, G. Horst, M.G. Huitema, P.C. Limburg, C.G.M. Kallenberg,
Department of Clinical Immunology, University Hospital, Groningen,
The Netherlands. IgG Subclass distribution during antibody formation
depends on the nature of the antigen involved in the immune response
and the balance between immundregulatory T cell factors determining
the isotype switch. Polysaccharides elicit IgG2, (persistent) viral pro-
teins IgG1 and IgG3, whereas repeated contacts with allergens elicit
IgG4 subclass responses. Autoantibodies, in general, belong to LgG4 and
IgG3 subclasses. Since hypersensitivity reactions may be involved in
vasculitis as manifested by eosinophilia and increased levels of IgE, we
studied IgG subclass distribution of ANCA, both 29 kD- and MPO-
ANCA, in order to get more insight in the autoimmune pathogenesis of
the disorders associated with these autoantibodies. We evaluated sera
from 22 patients with Wegener's granulomatosis (WG) and 29 kD-
ANCA, and 25 patients with MPO-ANCA (diagnoses: systemic necro-
tizing vasculitis, N = 13; idiopathic or vasculitis associated crescentic
glomerulonephritis [CONI, N 12). Sera were assessed for levels of
IgG subclasses to the autoantigens (29 kD and MPO), to late antigens of
cytomegalovirus (CMV) as a persistent virus, and to tetanus toxoid as
an exogenous antigen, by ELISA (all specificities) and immunofluores-
cence (ANCAs) using monoclonal antibodies to the IgG subclasses as
reagents. Positive results for IgG, IgG2, IgG3, IgG4 for 29 kD-ANCA
were found in 100%, 35%, 70%, and 96%, respectively, of the sera, and
for MPO-ANCA in 100%, 35%, 35%, and 85%, respectively. With
respect to the levels of the total IgG subclasses, increased levels for
IgG,, IgG2, IgG3, and IgG4 were found in 23%, 15%, 8%, and 77%,
respectively, of the 2') kD-ANCA sera, and in 42%, 8%, 8%, and 66%,
respectively, of the MPO-sera. Total levels of IgG4 correlated with
levels of 29 kD- and MPO-specific IgG4. In contrast, the IgG subclass
distribution of anti-CMV showed only IgG1 and IgG3 antibodies in all
patient sera, comparable to normal controls. Also the IgG subclass
distribution of antibodies to tetanus toxoid in patients sera did not differ
from that of controls (IgG4 positive in 53% of the patients vs. 47% of the
controls). In conclusion, both 29 kD-ANCA and MPO-ANCA show a
relative predominance of IgG4 subclass antibodies in conjunction with
increased levels of total IgG4. The subclass distribution of antibodies to
CMV and tetanus toxoid, however, was comparable to controls. This
suggests that the autoantibody response for ANCA is elicited by
repeated contacts with (extrinsic and cross-reacting?) antigen(s), to-
gether with an "allergic pattern" of immune response.
Treatment of Wegener's granulomatosis (WG) using ANCA titers as a
therapeutic guideline: A controlled prospeclive study. J. W. Cohen Ter-
vaert, G.K. van der Hem, R.J. Hené, C.G.M. Kallenberg, Department
of Clinical Immunology and Nephrology, University Hospital Gronin-
gen and Department of Nephrology, University Hospital Utrecht, The
Netherlands. In a previous study we demonstrated that relapses of WG
are preceded by a significant rise of the ANCA titer. To assess the value
of ANCA titration as a therapeutic guideline, we started a controlled
prospective study in which patients were randomly selected to immu-
nosuppressive treatment or no treatment after a significant (fourfold)
rise of the ANCA titer had recurred. Fifty-eight patients with WG were
followed from July 1987 and were screened for signs/symptoms of WG
and infection at least every 3 months, whereas serum was sampled
every month. From July 1987 till July 1989 a significant increase of the
ANCA titer occurred in 20 patients. Nine patients were randomly
selected to treatment and II patients to no treatment. Results: 7 out of
the 11 patients who were not treated had a relapse of their disease
within three months after the rise in ANCA titer. The mean period
between the time the ANCA titer had risen and the moment of relapse
was 29 days (range 7 to 84 days). One patient died during treatment due
to sepsis. The remaining 6 patients got into remission, but in three of
them during tapering of immunosuppressive treatment another 4 re-
lapses occurred. In 3 of the 4 patients who were not treated and did not
have an early relapse a relapse occurred later on during follow-up (after
a mean period of 563 days after the initial rise of ANCA titer). Only one
out of the eleven patients did not have a relapse, although ANCA
remained persistently detectable. In contrast, none of the nine patients
who were treated after a significant rise of ANCA titer had occurred
relapsed (mean observation period after the rise of ANCA titer: 544
days; range 219 to 827 days). No mortality and/or major (opportunistic)
infections were observed during treatment in these 9 patients. The
difference in the rate of occurrence of relapses between the two groups
was statistically significant (P < 0.002). In conclusion, early treatment
of WG based on ANCA titration can prevent relapses of WG without
treatment associated mortality or morbidity. This observation demon-
strates the usefuilness of measuring ANCA by titration as a therapeutic
guideline in the treatment of patients with WG.
